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(57) ABSTRACT

High viscosity release agents inhibit undesirable sticking of
asphalt, concrete, and other materials. The release agents can
be used on forms, containers, mixers and various other
items. Preferred formulations have little or no water, and are
durable enough that a single application 1s generally suitable
for multiple uses without reapplication.
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RELEASE AGENT FORMULAS AND
METHODS

FIELD OF THE INVENTION

The present invention relates generally to chemical coat-
ings. The present invention relates more particularly to
improved release agents for mitigating undesirable sticking
of asphalt, concrete, and the like to various surfaces.

BACKGROUND OF THE INVENTION

Prior art release agents for mitigating undesirable sticking
of asphalt and concrete to these and other surfaces are well
known. These release agents are commonly used to mitigate
the sticking of such material to the surfaces of containers,
mixers, forms and the like.

As those skilled 1n the art will appreciate, it 1s undesirable
to have asphalt and concrete stick to such surfaces. When
these materials stick to containers and mixers, it 1s often
necessary to clean these items. Cleaning containers and
mixers 1s typically a labor intensive task and is therefore
generally time consuming and expensive.

Forms are used to define the shape of structures to be
formed with concrete. For example, a wooden form may be
used to define the shape of a roadway to be made by pouring
concrete 1nto the form. Once the material has cured
somewhat, the form 1s typically removed. Of course, 1if the
concrete sticks to the form, then 1t may be very difficult to
remove the form from the structure.

Asphalt 1s commonly transported 1n the bed of a truck,
such as for delivery from an asphalt plant to a job site. It 1s
undesirable to have the asphalt stick to the truck bed.

Release agents are commonly applied to containers,
mixers, truck beds and forms prior to pouring asphalt or
concrete mto them. Release agents are applied in numerous
ways, including brushing, swabbing, or spraying, and upon
application act as a physical barriers to mitigate adhesion of
the asphalt or concrete to the relevant surfaces. This is
somewhat analogous to the use of butter or shortening to
mitigate the sticking of cake batter to a pan.

A commonly used release agent 1s diesel fuel. Diesel 1s
inexpensive, readily available, and works reasonably well. It
adheres fairly well to most surfaces, due to its high viscosity
of around 68 (for no. 2D). Diesel is also relatively heavy,
having a specific gravity of about 25 to 40 (with “Grade
1-D” around 40 and “Grade 2-D” around 35). Unfortunately,
use of diesel fuel 1s unnecessarily polluting to the environ-
ment.

Some contemporary release agents comprise soybean oil
in combination with various chemicals and additives. For
example, 1t 1s known to use a mixture of 20%, by weight, or
more of water 1n combination with soybean o1l as a release
agent. Various additives may be included to enhance emul-
sification of the water and soybean oil, encourage foaming,
help the mixture spread when applied, make the mixture
more visible, and/or provide a desired scent.

Although contemporary release agents have found wide-
spread acceptance 1n the marketplace, such formulations
suffer from 1nherent deficiencies. For example, a contem-
porary release agent comprising a mixture of soybean oil
and water can generally only be used once. That 1s, a new
application of such a contemporary release agent 1s gener-
ally required for each use. For example, each time a mixer
or truck bed 1s filled with concrete or asphalt, or each time
a wooden form 1s used for one of these materials, the release
agent must typically be re-applied.
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The re-application of a release agent for each use of a
container, mixer, or form 1s undesirably costly. Not only

must additional quantities of the release agent be used, but
labor must be expended to perform the task of
re-application.

Prior attempts to mitigate the deficiencies of such con-
temporary release agents include the use of permanent or
semi-permanent anti-stick coatings, such as Teflon™ (a
federally registered trademark of du Pont de Nemours and
Company of Wilmington, Del.), as disclosed in U.S. Pat. No.
4,087,072, entitled FORM MEANS FOR FABRICATING
PRE-CAST STRUCTURAL PANELS. However, in many
applications the abrasive nature of asphalt and concrete
makes the use of such permanent or semi-permanent coat-
ings 1mpractical. That 1s, the Teflon coating must be reap-
plied or the coated 1tem must be discarded more frequently
than 1s economically feasible.

In view of the foregoing, 1t 1s desirable to provide a more
durable, yet economically feasible, release agent for miti-
cgating undesirable sticking of asphalt, concrete, and the like
to various surfaces.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention, an
improved release agent for asphalt, concrete and the like has

a viscosity greater than approximately 65 ¢St or a specific
oravity less than approximately 0.95.

Preferred release agents comprises mostly oil, and espe-
clally a biodegradable and otherwise environmentally
“friendly” o1l such as soybean oi1l. However, contemplated
release agents may comprise any desired o1l or combination
of o1ls. The o1ls can be filtered or unfiltered, having solids in
approximately 6—10 weight percent (wt %). There are
numerous less preferred oils. For example, suitable release
agents can comprise a very heavy oil or grease such as
yellow grease #2, preferably having approximately 14-18%
wt % of solids.

To achieve a high viscosity, preferred release agents
comprise less than 20 wt 9% water, and more preferably less
than 2 wt % weight. Especially preferred release agents
comprises substantially no water.

Contemplated release agents can comprise any of several
other ingredients, including for example, a foaming agent,
an emulsifier, a surfactant, a fragrance, and/or a coloring
agent.

According to another aspect, the present invention com-
prises a method for forming a structure, by applying one of
the inventive release agents to a form, mold, truck bed,
mixer or other device, and then pouring or otherwise filling
the device with asphalt, concrete, or another material to
define the structure. The form, mold, or other device 1s then
removed, leaving the structure intact.

Various objects, features, aspects and advantages of the
present 1nvention will become more apparent from the
following detailed description of preferred embodiments of
the invention, along with the accompanying drawings in
which like numerals represent like components.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s a flow chart showing one exemplary method for
mixing a release agent according to the present mvention.

FIG. 2 1s a flow chart showing one exemplary application
of the release agent according to the present invention.

DETAILED DESCRIPTION

According to one aspect, the present invention comprises
a release agent having a relatively high viscosity and/or high
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specific gravity, resulting from a high concentration of o1l.
Many different oils can be used, but soybean o1l 1s currently
preferred because 1t provides the needed physical
characteristics, 1s environmentally friendly, 1s readily
available, and at least 1n a reprocessed form, 1s relatively
inexpensive. Other oils and/or combinations of oils are also
suitable, however, and the discussion of soybean o1l herein
1s by way of example only, and not by way of limitation. The
term o1l 1s used 1n 1ts broadest sense, to include all manner
of greases and fats.

In particular, contemplated release agents may include
any desired vegetable o1l, mineral o1l, petroleum o1l, or other
type of oil, as well as combinations thereof. Examples of
suitable vegetable oils other than soybean o1l are canola o1l
and palm oil. Those skilled in the art will appreciate that

many other oils are likewise suitable.

Preferred release agents have a viscosity of greater than
approximately 65 ¢St and/or a specific gravity of less than
approximately 0.95. More preferred release agents have a
viscosity of between approximately 65—75 ¢St, and/or has a
specific gravity of between approximately 0.90 and 0.95. All
ranges set forth herein should be interpreted as being mclu-
sive of their endpoints, and all endpoints are deemed to be
approximate. Most preferred release agents have a specific
gravity of approximately 0.92—0.93 and/or has a viscosity of
approximately 69-71 c¢St. According to one exemplary
embodiment, the release agent has a specific gravity of

approximately 0.9242 and a viscosity of approximately
71.47 cSt.

All specific gravity values provided herein are for 60° F.
All viscosity values provided herein are kinematic viscosity
values for 25° C. and are given in centistokes (cSt).

The desired viscosity and/or speciiic gravity may be
obtained by using pure or substantially pure soybean oil.
Generally, unfiltered soybean o1l having approximately six
to ten percent solids 1s preferred. However, filtered soybean
o1l or soybean o1l having other percentages of solids may
alternatively be utilized. Used soybean oil, such as that
previously used 1n cooking processes, may optionally be
used. Further, a blend of new soybean o1l and used soybean
01l may be used 1n any desired combination. Used soybean
o1l can be used even 1f 1t 1s not strained, filtered, or otherwise
processed.

Other substances, such as other oils, grease, and/or water
may be added to the main o1l. Such additives may be added
to provide the desired viscosity and/or specific gravity, or for
some other purpose such as enhanced release qualities,
reduced cost, better adhesion to surfaces and/or better
spreading.

Additives such as fragrances, coloring, surfactants, emul-
sifiers and/or foaming agents may be employed. As those
skilled 1n the art will appreciate, the addition of a fragrance
may 1ncrease the marketability of the release agent by
making 1t more pleasant to work with. Coloring may make
the release agent easier to see, which can be important when
the agent 1s applied to the inner walls of a poorly 1lluminated
container, or to establish that multiple uses can be made of
an ecarlier application with little or no re-application.
Similarly, the addition of a foaming agent may make the
release agent easier to see, help 1t cover surfaces, and
provide enhanced release properties. A surfactant may be
found usetul because i1t generally causes the release agent to
spread more evenly upon a surface. An emulsifier may also
be beneficial, especially when water 1s added to the formu-
lation to 1nhibit separation of the water from the o1l.

Referring now to FIG. 1, one exemplary process for
formulating the release agent of the present invention com-
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prises adding 150 to 250 gallons of unfiltered soybean o1l to
a 270 gallon tote and mixing the soybean o1l for approxi-
mately 10 minutes, as shown 1n block 11.

Optionally, approximately 16 ounces of dry Keystone™
Keyplast™ Blue coloring are added to the tote, and mixed
into the soybean o1l for approximately 5 minutes, as shown
in block 12. Other coloring agents can additionally or
alternatively be used.

Optionally, premixed yellow grease #2 and/or water 1s
also added to the tote, and mixed for approximately 20
minutes as shown in block 13. The yellow grease 1s prefer-
ably premixed for approximately 10 minutes. In what 1s
currently considered to be an 1deal mixture, the quantities of
yellow grease and/or water added 1n quantities that provide
a specific gravity of the release agent of between 0.90 and
0.95, and/or that provide a viscosity of the resulting release
agent of between 65 ¢St and 75 cSt. Generally, adding
yellow grease will increase the specific gravity of the release
agent and will increase the viscosity thereof, while adding
water will generally increase the specific gravity of the
release agent and decrease the viscosity.

Optionally, approximately 1 gallon of Wintergreen
(C-1007 fragrance 1s added to the tote and mixed for approxi-
mately 5 minutes, as shown in block 14. Of course, an
innumerable number of other fragrances are also suitable.
Any desired surfactant, emulsifier, and/or foaming agent
may also be added.

Despite the fact that a myriad of different substances and
additives may optionally be added as discussed above, one
of the simplest and most effective formulations consists
entirely or almost entirely of soybean oil (either new or
used). An especially preferred formulation in accordance
with the example discussed above has a specific gravity of
approximately 0.925 and a a viscosity of approximately 70
CL.

According to another aspect, the present invention com-
prises a method for forming a structure. Various different
structures can be formed according to the present invention,
including, for example, roadways, sidewalks, and curbs. As
1s well-known, such structures can be formed from asphalt
or concrete. Additionally, building structures such as foun-
dations and walls (such as those of concrete tilt-up
construction) can similarly be formed. Indeed, those skilled
in the art will appreciate that many different types of
structures may be formed according to the present invention.

Referring now to FIG. 2, one example of forming a
structure according to the present invention comprises
applying a release agent formulated as described above to
forms as shown 1n block 21. The forms may be wooden
forms, metal forms, fiberglass forms, or forms made of any
other desired material.

One advantage of applying a release agent according to
the present invention to the forms (as opposed to applying a
contemporary release agent to the forms), 1s that the release
agent of the present invention is typically suitable for 4 to 12
uses. Contemporary release agents are typically only suit-
able for a single use. Thus, the use of a release agent
formulated according to the present invention provides cost
reductions both with respect to materials by reducing the
amount of release agent required and with respect to labor by
reducing the need for repeated applications thereof.

Focusing again on FIG. 2, asphalt, concrete, or the like 1s
poured mto the form as shown in block 22. As those skilled
in the art will appreciate, various formulations of asphalt
(and other heated bituminous aggregates) and concrete
(including cement) may be utilized. Indeed, various other
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structural materials may be similarly utilized. Examples of
other structural materials include epoxy resins and compos-
ite materials such as fiberglass, Kevlar™, and graphite fiber
reinforced composite (GFRC).

Once the structure has at least partially cured, the form 1s
removed from the structure as shown 1n block 23. Typically,
forms are removed by disassembling them from the struc-
ture. Alternatively, the structure may be removed from the
form 1n a manner which leaves the form generally intact.

As used herein, the term “form”™ 1s defined to include any
mold, die, or other device which 1s used to define the shape
of asphalt, concrete, or other material until the material at
least partially cures.

In addition to providing a release agent for forms, the
present invention provides a release agent suitable for use on
various different tools, devices and containers. For example,
the release agent of the present invention can be used to
inhibit sticking of asphalt, concrete, and the like to the 1nner
walls of containers within which these materials are stored
and/or transported. The release agent of the present mven-
fion can also be used to 1nhibit such sticking to tools which
are used to shape, smooth (such as trowels, floats, screeds,
and the like), or otherwise manipulate these materials, as
well as to mhibit sticking to the inner surfaces of pipes,
troughs, ducts or other conduits through which these mate-
rials are moved, and to inhibit sticking 1n mixers within
which these material are mixed.

The present mnvention 1s suitable for forming a variety of
different structures 1 a more cost effective manner. As
discussed above, cost savings are realized by both a reduc-
tion 1n materials costs and a reduction in labor costs.

Thus, specific embodiments and applications of the
release agent of the present invention have been disclosed.
It should be apparent, however, to those skilled 1n the art that
many more modifications besides those already described
are possible without departing from the inventive concepts
herein. The 1nventive subject matter, therefore, 1s not to be
restricted except 1 the spirit of the appended claims.
Moreover, 1n 1nterpreting both the specification and the
claims, all terms should be interpreted in the broadest
possible manner consistent with the context. In particular,
the terms “comprises” and “comprising” should be inter-
preted as referring to elements, components, or steps 1n a
non-¢xclusive manner, indicating that the referenced
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clements, components, or steps may be present, or utilized,
or combined with other elements, components, or steps that
are not expressly referenced.

What 1s claimed 1s:

1. A release agent comprising oil, yellow grease #2, and
optionally water, wherein the oi1l, the yellow grease #2, and
the water are present in the release agent 1n a ratio such that
the release agent has least one of a viscosity greater than
approximately 65 ¢St and a specific gravity of equal or less
than approximately 0.95.

2. The release agent of claim 1, wherein the release agent
has a wviscosity of between approximately 65 ¢St and
approximately 75 cSt.

3. The release agent of claim 1, wherein the release agent
has a viscosity of approximately 70 cSt.

4. The release agent of claim 1, wherein the o1l comprises
soybean o1l.

5. The release agent of claim 1, wherein the o1l comprises
unfiltered soybean oil.

6. The release agent of claim 1, wherein the o1l comprises
unfiltered soybean o1l having approximately 6% to approxi-
mately 10%, by weight, of solids.

7. The release agent of claim 1, wherein the water 1s
present 1n an amount of less than 2 wt %.

8. The release agent of claim 1, wherein the release agent
has a specific gravity of between approximately 0.90 and
approximately 0.95.

9. The release agent of claim 8, wherein the release agent
has a specific gravity of between 0.92 and 0.93.

10. The release agent of claim 1, further comprising at
least one of a foaming agent, an emulsifier, a surfactant, and
a coloring agent.

11. The release agent of claim 1, wherein the o1l com-
prises a combination of new and used oil.

12. The release agent of claim 1, wherein the o1l com-
prises substantially soybean oil.

13. A method for forming a structure, comprising:

applying a release agent according to claim 1 to a form;

pouring at least one of asphalt and concrete 1nto the form
to define the structure; and

removing the form from the structure.
14. The method of claim 13 wherein the structure com-

prises a roadway or sidewalk.
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